INTRODUCTION
============

Disparities in healthcare based on race and ethnicity have been investigated in a number of studies focusing on management of pain, emergency department (ED) triage and waiting time, screening for sexually transmitted diseases, diabetes, asthma, oral and dental care, cardiac care, dialysis, juvenile rheumatoid arthritis, cancer management and orthopedics care among others.[@b1-wjem-16-527]--[@b8-wjem-16-527] However, limited data are available addressing disparities in emergency care for pediatric patients based on the patients' insurance status.[@b9-wjem-16-527]--[@b13-wjem-16-527] It is important to assess whether insurance-based differences in presentation and management exist in order to identify areas for quality improvement.[@b14-wjem-16-527]--[@b21-wjem-16-527] While studies have demonstrated the limited availability of care for publicly insured patients and the diverse reasons for use of the ED by these patients, there have been few reports investigating differences in medical management based on the patient's insurance status.[@b8-wjem-16-527],[@b16-wjem-16-527],[@b22-wjem-16-527]--[@b24-wjem-16-527]

The overall goal of this study was to identify whether there are disparities in the ED management of patients based on their insurance status. To optimally assess whether there is a difference in the ED management of a specific complaint, such a complaint would ideally require use of the ED irrespective of insurance status and should be a relatively common reason for utilization of the ED. Facial laceration was identified as a specific complaint to address this goal since pediatric patients with this diagnosis frequently require care in an emergency or urgent care setting rather than from their primary care physician.[@b25-wjem-16-527] Therefore, this study was specifically designed to assess the differences in management of pediatric facial laceration based on medical insurance status. Management aspects hypothesized, *a priori*, to be different between the two groups were sub-specialty consultation and use of procedural conscious sedation.

METHODS
=======

Study design, setting and population
------------------------------------

We conducted a retrospective cohort study of visits at an urban children's hospital pediatric emergency department (PED) and Level I trauma center with approximately 45,000 visits a year. We selected a universal sample of all patients presenting with facial lacerations from September 1, 2005, through August 31, 2006. Patients were identified based on discharge diagnosis through ICD-9 codes (870--873, and sub-categories under these codes). We performed a detailed chart review of computerized, scanned records for predetermined study variables.

Measurements and study protocol
-------------------------------

Study variables included age, gender, total time of visit, triage level (based on the Emergency Severity Index (ESI) triage system, further described below), mode of arrival (ambulance or by private transportation), laceration characteristics (depth and length), specialty consultation obtained (yes/no), use of procedural sedation (yes/no), and management of laceration (physician working in the ED vs. consulting physician performing repair, use of local analgesia, method of repair).

Insurance status was extracted from a demographic sheet which is available in each patient's chart. We divided patients into two groups based on their insurance status, i.e., a private insurance group and a public insurance group. Public insurance patients were those with state Medicaid managed care program, Medicaid fee for service, or Medicare, as their expected source of payment. The private insurance group included all other commercial insurance groups (Blue Cross Blue Shield, Tufts, Aetna, etc). We excluded from the analysis those with unknown insurance status since, due to the retrospective nature of the data, their actual insurance status could not be verified.

Although data pertaining to patient race and ethnicity are typically recorded with the patient's data, this information is often of uncertain accuracy, as reported in a number of studies.[@b26-wjem-16-527],[@b27-wjem-16-527] In our data set, approximately 24% of the race/ethnicity variable data was missing and it was uncertain if the available race/ethnicity information in the electronic record was reliable. Therefore, we decided not to include race and ethnicity data in the final analysis.

Location where the injury occurred, mechanism of injury, and intent of injury were coded by research assistants based on the National Electronic Injury Surveillance System All Injury Program data coding schema.[@b28-wjem-16-527] As a measure of injury severity, an acuity level is routinely assigned when the patient presents to the ED, and is based on the five-level ESI triage system created by the Agency for Healthcare Research and Quality.[@b29-wjem-16-527] We collapsed this acuity index into three categories: high (ESI 1 and 2), moderate (ESI 3) and low acuity triage levels (ESI 4 and 5). Triage categories were collapsed to allow for an adequate number of patients in each of the categories. For example, there were only three patients categorized as ESI 1 (none of which required sedation or had specialty consultation obtained for laceration repair).

Data pertaining to wound characteristics were extracted from the procedure notes and hence dependent on the recorded information. Wound description included location of injury on face, depth of the wound (superficial if not including the subcutaneous tissue), and length of the laceration (divided into three categories, less than 1cm, 1cm to 2cm, and greater than 2cm). We defined procedural sedation as use of intravenous medications at dosages to induce moderate or deep sedation and not for anxiolysis. In our ED, these included combination use of intravenous midazolam and ketamine.

The chart was reviewed to determine whether the laceration repair was performed by a physician based in the PED or by a specialty consultant. However, due to the retrospective nature of the study, data were lacking on the level of training of the physician performing the laceration repair. Physicians based in the PED could be an attending physician, a PED fellow, resident (emergency medicine, pediatrics, family practice), or a nurse practitioner. The consulting physician is typically a resident from either the plastic surgery or otorhinolaryngology (ENT) service and may be a resident training in the specific sub-specialty or a rotating resident from another sub-specialty, such as general surgery or emergency medicine, who is receiving subspecialty training in plastic surgery. Of note, in the PED every patient is evaluated directly by a PED attending physician who oversees (or, at times, performs) the laceration repair.

Institutional Review Board Status and Statistical Analysis
----------------------------------------------------------

This study was approved by the local institutional review committee. We calculated sample size to detect a difference of 10% in use of conscious sedation and specialty consultation between the two groups. For an alpha value of 5% and a power of 80%, at least 140 patients were required in each group. We decided to perform universal sampling for a duration of one year to oversample, thereby accounting for the possible limitation of missing information inherent to the retrospective nature of data collection. Data extraction was performed by a single trained research assistant who was not aware of the specific study question. The supervision of data collection and entry was conducted by the research coordinator. We analyzed data with SAS version 9.1.3 (SAS Institute, Inc, Cary, NC) and R.[@b30-wjem-16-527] Chi-square tests of independence and Mann-Whitney tests were used for bivariable models where appropriate. We employed logistic regression models to adjust for demographic and wound characteristic covariates that might predict specialty consultation and use of conscious sedation. Patients who had a scalp laceration were excluded from the multivariable analysis as these patients are very unlikely to have either specialty consultation or conscious sedation. We included self--pay patients (who comprised 7% percentage of all patients with facial lacerations) as a separate category in the multivariable regression analysis, thereby providing a model that was more robust.

RESULTS
=======

For the study time period, 1,516 patients with facial lacerations were identified. Of these, we included 1,235 in the study after exclusion of patients with scalp lacerations (n=281). Six hundred sixty-seven (54%) had private insurance, 485 (39%) had public insurance, and 83 (7%) patients had no insurance documented at the time of services provided (considered to be self-pay). When comparing private and public insurance patients, median age and gender were similar ([Table 1](#t1-wjem-16-527){ref-type="table"}). The two groups also did not differ with respect to location where the injury occurred, the mechanism or intent of injury, or the mode of arrival at the hospital ([Table 1](#t1-wjem-16-527){ref-type="table"}). A significant difference was noted between the two insurance groups with respect to the triage level, with publicly insured patients more frequently assigned to the low acuity group ([Table 1](#t1-wjem-16-527){ref-type="table"}). In contrast, when laceration characteristics were assessed, no difference was found between groups in the following: part of the face affected, length, or depth of laceration ([Table 1](#t1-wjem-16-527){ref-type="table"}).

Twenty-one patients (4%) in the public insurance group had specialty consultation compared to 66 patients (10%) in the private insurance group, with bivariable analysis demonstrating that children with public insurance received significantly less specialty consultation (OR=0.41, 95% CI \[0.24--0.68\], p=0.0015). Similarly, there was a difference between groups in the physician performing the repair, with a specialty consultation team member repairing lacerations less often in the publicly insured group (p=0.04). Comparable results were noted for use of procedural sedation, with less use for public insurance patients (OR=0.48, 95% CI \[0.29--0.76, p=0.007) than for those with private insurance (public insurance patients 5% \[n=25\], compared to private insurance patients 10% \[n=68\]; ([Table 2](#t2-wjem-16-527){ref-type="table"}). There was no difference in the total time spent in the ED for the two groups ([Table 2](#t2-wjem-16-527){ref-type="table"}).

We used a multivariable logistic regression analysis adjusted for age, gender, depth and length of laceration, and acuity to evaluate the effect of insurance status as a predictor of subspecialty consultation ([Table 3](#t3-wjem-16-527){ref-type="table"}). In the model assessing specialty consultation obtained, the public insurance group was less likely to have specialty consultation compared to the private insurance group (OR=0.45, 95% CI \[0.25--0.78\]). Specialty consultation was more likely to be obtained for female patients, those with deep or complex laceration, and those with high acuity assigned. For example, our model predicts that a two-year-old female patient with a superficial, 1--2cm long laceration, and intermediate acuity, had a 10% chance of specialty consultation if she had private insurance, compared to a 5% chance if she had public insurance.

We used a second model, adjusted for age, gender, specialty consultation, depth and length of laceration, acuity, and allowing for possible interactions between age and consultation, and between gender and consultation, to test the relationship between insurance status and use of procedural sedation ([Table 3](#t3-wjem-16-527){ref-type="table"}). In the adjusted model, the difference between private and public insurance was not found to be significant (OR=0.74; 95% CI \[0.40--1.31\]). Deeper lacerations or those with high acuity were found to be important variables for use of procedural sedation. The most important factor associated with the use of procedural sedation was specialty consultation ([Table 3](#t3-wjem-16-527){ref-type="table"}). The child in our example of a two-year-old female with superficial, 1--2cm long laceration, and intermediate acuity, the model would predict a 70% chance of procedural sedation use if a specialty consultation was obtained, compared to a 12% chance if specialty consultation was not obtained.

DISCUSSION
==========

The purpose of this study was to identify differences in care of children presenting to the ED with facial lacerations based on medical insurance status. After adjusting for age, gender, wound characteristics and acuity, we found a modest but significant association between private insurance and use of specialty consultation. Since the baseline presenting characteristics of the two groups and their injuries were similar, it is unlikely that the differences in care can be attributed to differences in types of injuries sustained. These results are in contrast to those of another study that examined race and socio-economic levels as possible drivers of disparity in use of sedation and anxiolysis for laceration repair of pediatric patients and documented no difference.[@b31-wjem-16-527]

The significant difference in specialty consultation for patients in the two insurance groups is noteworthy. The ED studied is a Level I trauma center and is continuously staffed by pediatric emergency physicians who have received training in the repair of facial lacerations and are qualified to perform the majority of repairs that present to the pediatric ED. A decision to request specialty consultation, when made by the PED attending, may be based on a variety of factors, including characteristics of the wound, and at times, parental request, but is not thought to be driven by insurance status of the patient. When specialty consultation is obtained, the repair is most commonly performed by a resident in plastic surgery or ENT surgery. Of note, it is rare to have an attending ENT or plastic surgery physician perform a repair in the PED. It is important to note that in the study population, if specialty consultation was obtained, then the patient was extremely likely to have received procedural sedation. This points out an important aspect of ED resource utilization driven by specialty consultation.

Studies have shown that publicly insured or uninsured patients have less access to specialist care.[@b9-wjem-16-527] It is possible that the increased frequency of specialty consultation for the private insurance group in our study may have been driven by parental request. For example, the between-group difference noted in our study may be attributable to a lack of some parents' healthcare knowledge regarding the possibilities for specialty care of facial lacerations, and hence less frequent requests by publicly insured parents to obtain a "plastics consult."[@b32-wjem-16-527] However, we cannot rule out subtle biases on the health caregivers' part. The role played by these biases cannot be quantified, but conceivably could be the reason for differences between public and private insurance patients seen in this study. It is also noteworthy that when we controlled for specialty team consultation in the regression models, the use of conscious sedation was still greater in the private insurance group. This again may have been driven by parental requests for procedural sedation, although we do not have data specifically addressing this issue.

We also found a difference in the level of acuity assigned to patients in the two groups, with the private insurance group more likely to be assigned a moderate level of acuity and the public insurance group more likely to be assigned a lower level of acuity. This is, most likely, the result of the inter-relationship of a variety factors. Since, in our study, arrival via EMS was the same for the two groups, differences in acuity level assignment are unlikely to be attributable to arrival mode. One possibility is that acuity assigned may have been driven by parental request at triage for repair by a plastic surgeon. Since the ESI triage system is partially based on an estimation of anticipated resource utilization, an assessment by the triage nurse of need for subspecialty consultation or increased likelihood of procedural sedation may have resulted in a higher acuity level assignment in these patients. However, our data do not permit us to evaluate these possibilities. It is important to note, though, that in the multivariable model, including the acuity variable in the models did not change the findings related to use of specialty consultation and public insurance.

LIMITATIONS
===========

The retrospective study design and use of electronic records employed here have inherent limitations. Additionally, this study cannot address the various subjective and interactive factors guiding the disparity in care based on insurance status. Further, differential documentation of facial laceration by physicians could potentially introduce bias in the study. Because of the retrospective nature of this study, we were unable to ascertain whether the requests for surgical consultation originated from the parent or from ED staff. Similarly, we were unable to determine if the request for procedural sedation was driven by the parent or the surgical consultant. As noted, procedural sedation was highly likely to be used if specialty consultation is obtained. Many factors contribute to the decision to use procedural sedation, including both objective factors (laceration characteristics and age of patient), and other more subjective factors such as parental and provider perception of pain and provider comfort level for a specific procedure. There was limitation in identification of the level of training of the physician performing the procedure or the manpower available at the time of the repair, which may have guided the need to request assistance from the specialty resident. It seems possible that the level of training of the treating physician and comfort level based on clinical experience may have contributed to the decision to use sedation. Although there appears to be no reason to expect that there would be differences in this variable between physicians caring for children in the two insurance groups. Our data indicate that the two groups were equivalent with reference to the objective factors, although we were limited in our ability to quantify subjective features. Also, use of conscious sedation or repair by a specialty consultant does not necessarily translate into a better quality of care.

A lack of reliable data on the race and ethnicity of patients limits our ability to determine the extent to which these were confounding factors. Race and ethnicity have been found to be associated with disparities in care in several studies and are likely confounded with insurance status. Since we could not reliably document the exact race/ethnicity of the patients in our sample, we were unable to determine the extent to which they contributed to the disparities noted in our study. Of note, Brodzinski et al. noted no differences related to race in the use of procedural anxiolysis for laceration repair.[@b31-wjem-16-527] The racial/ethnic distribution for the state where the study was conducted is 82% Caucasian, 6% African American, and 12.5% of Hispanic ethnicity (United States Census 2010).[@b36-wjem-16-527]

This study documents disparity in care limited to a 2006 data set. There was a departmental policy change relating to consultant services providing coverage for facial injuries after 2007 that precluded continuation of the study beyond that point. Similarly, at the same time, there was a transition from scanned paper records to electronic records, which may have impacted the integrity of data during the transition period. Disparities in healthcare is an evolving factor and it is conceivable that there may have been changes since 2006 that could impact outcomes using more recent data. However, despite this limitation, this study brings attention to an important public health issue.

We did not examine whether the repairs performed by a specialty team member were cosmetically comparable to those performed by an ED team member, nor did we investigate the cosmetic impact of procedural sedation. These may be questions for future study. Similarly, it would be interesting to know the degree to which specialty consultation, sedation, or cosmetic factors influenced overall patient and parent satisfaction, although this was not determined in the present study. Nevertheless, prior studies have shown no differences in outcomes or parent satisfaction if laceration repairs are performed by trained nurses when compared to physicians, and other studies have shown that the gender of the physician performing the repair was considered more important by the parents or patients than the level of experience of the physician.[@b33-wjem-16-527]--[@b35-wjem-16-527]

In many locales, private insurance patients may have greater access than publicly insured patients to urgent care and secondary medical facilities. This could conceivably result in a difference in the types of facial lacerations that present to a tertiary care ED based on patient's insurance status. However, in the state where the study was conducted, public insurance patients have access to numerous urgent care facilities, and although patients seen in urgent care centers were not included in this study, the Level I PED used for data collection is the major resource in this state for pediatric patients seeking care for facial lacerations, regardless of insurance status, and especially if there is a need for procedural sedation.

CONCLUSION
==========

Patients with public insurance received less frequent specialty consultation compared to privately insured patients, despite a similarity in the presentation and characteristics of their facial lacerations. While this may not mean that there is a difference in the quality of care provided, future investigation may help to clarify whether this association is the result of caregiver bias, parental expectations, or other unmeasured confounders.
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###### 

Patient characteristics and presentation for facial lacerations based on insurance status.

  ----------------------------------------------------------------------------------------
  Variable                             Private insurance\   Public insurance\    p-value
                                       N=667, N (%)         N=485, N (%)         
  ------------------------------------ -------------------- -------------------- ---------
  Median age of the patient                                                      

   Years \[IQR\]                       4.4 \[2.39--7.86\]   4.8 \[2.80--7.72\]   0.18

  Gender                                                                         

   Male                                430 (65)             323 (67)             0.45

   Female                              237 (35)             162 (33)             

  Emergency medical service arrival                                              0.05

   No                                  598 (90)             419 (86)             

   Yes                                 66 (10)              66 (14)              

   Missing                             3                                         

  Location of injury                                                             

   Home                                389 (58)             295 (61)             0.58

   School                              71 (11)              49 (10)              

   Street                              42 (6)               40 (8)               

   Playground/park                     27 (4)               21 (4)               

   Sports activity (organized)         22 (3)               14 (3)               

   Sports activity (unorganized)       16 (2)               13 (3)               

   Other                               75 (11)              39 (8)               

   Missing                             25                   14                   

  Mechanism of injury                                                            

   Fall                                365 (55)             268 (55)             0.6

   Struck/against                      267 (40)             190 (39)             

   Cut/pierce                          14 (2)               8 (2)                

   Bite/animal/human                   14 (2)               9 (2)                

   Firearm/gun shot/BB gun/fire        5 (1)                9 (2)                

   Missing                             2                    1                    

  Intent                                                                         

   Accidental                          645 (97)             464 (96)             0.4

   Alleged assault/self-injury/legal   20 (3)               21 (4)               

   Missing                             2                    0                    

  Acuity level assigned                                                          \<0.001

   High                                25 (4)               16 (3)               

   Moderate                            259 (39)             126 (26)             

   Low                                 383 (57)             343 (71)             

  Length                                                                         

   ≤1cm                                324 (49)             237 (49)             0.76

   \>1cm or ≤2cm                       232 (35)             169 (35)             

   \>2cm                               101 (15)             68 (14)              

   Missing                             10                   11                   

  Depth                                                                          0.58

   Superficial/simple                  321 (48)             243 (50)             

   Deep/complicated                    295 (44)             212 (44)             

   Missing                             51                   30                   
  ----------------------------------------------------------------------------------------

IQR in brackets, N (%) in parentheses.

###### 

Comparison of management of pediatric patients with facial laceration based on insurance status.

  ---------------------------------------------------------------------------------------
  Variable                             Private insurance\   Public insurance\   p-value
                                       N=667, N (%)         N=485, N (%)        
  ------------------------------------ -------------------- ------------------- ---------
  Local anesthetic used                                                         0.46

   No                                  200 (30)             162(33)             

   Yes                                 460 (69)             318 (66)            

   Missing                             7                    5                   

  Local anesthetic used as LET                                                  0.88

   No                                  286 (43)             207 (43)            

   Yes                                 372 (56)             273 (56)            

   Missing                             9                    5                   

  Local anesthetic used as lidocaine                                            0.06

   No                                  280 (42)             238 (49)            

   Yes                                 379 (57)             242 (50)            

   Missing                             8                    5                   

  Specialty consultation obtained                                               0.0015

   No                                  595 (89)             457 (95)            

   Yes                                 66 (10)              21 (4)              

   Missing                             6                    7                   

  Procedural sedation used                                                      0.007

   No                                  593 (89)             456 (94)            

   Yes                                 68 (10)              25 (5)              

   Missing                             6                    4                   

  Physician performing the repair                                               0.004

   PED physician/fellow/resident       599 (90)             461 (95)            

   Specialty consult physician         63 (10)              19 (4)              

   Missing                             5                    5                   

  Median total time in PED                                                      

   Minutes \[IQR\]                     180 \[124--234\]     175 \[124--234\]    0.11
  ---------------------------------------------------------------------------------------

*LET,* lidocaine, epinephrine, tetracaine mixture; *PED*, pediatric emergency department

IQR ranges in brackets, N (%) in parentheses.

###### 

Multivariate analysis for laceration management.

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variables                         Specialty consultation obtained[Þ](#tfn4-wjem-16-527){ref-type="table-fn"}\   Procedural sedation use[¥](#tfn5-wjem-16-527){ref-type="table-fn"}\
                                    OR (95% CI)                                                                   OR (95% CI)
  --------------------------------- ----------------------------------------------------------------------------- ---------------------------------------------------------------------
  Insurance status                                                                                                

   Private                          1.0                                                                           1.0

   Public                           0.45 (0.25--0.78)                                                             0.74 (0.40--1.31)

   Self-pay                         0.56 (0.18--1.46)                                                             1.54 (0.53--3.86)

  Age-years                         1.04 (0.98--1.1)                                                              \-

  Gender                                                                                                          

   Male                             1.0                                                                           \-

   Female                           1.88 (1.15--3.07)                                                             \-

  Depth                                                                                                           

   Superficial/simple               1.0                                                                           1.0

   Deep/complicated                 1.94 (1.13--3.4)                                                              2.47 (1.40--4.44)

  Length                                                                                                          

   ≤1cm                             1.0                                                                           1.0

   \>1cm or ≤2cm                    0.93 (0.5--1.70)                                                              1.45 (0.79--2.7)

   \>2cm                            1.56 (0.78--3.10)                                                             2.08 (0.98--4.36)

  Acuity level assigned                                                                                           

   High level                       1.0                                                                           1.0

   Moderate level                   0.27 (0.12--0.64)                                                             0.54 (0.19--1.61)

   Low level                        0.1 (0.04--0.23)                                                              0.16 (0.06--0.5)

  Specialty consultation obtained                                                                                 

   No                               \-                                                                            1.0

   Yes                              \-                                                                            17.1 (5.93--50.8)[\^](#tfn6-wjem-16-527){ref-type="table-fn"}
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Model 1: Consultation obtained=insurance status+age+gender+depth of laceration+length of laceration+acuity.

Model 2: Procedural sedation use=insurance status+age+gender+consult+depth of laceration+length of laceration+acuity+age\*consult +gender\*consult.

Odds ratio for receiving procedural sedation calculated for a two-year old girl.
